Polycyclic aromatic hydrocarbons (PAHs) are one of the most widely studied families of organic compounds, and present many interesting synthetic challenges. Breakthroughs in the area of PAH synthesis have led to a plethora of new materials with unique photophysical and electronic properties, and some of these materials have been incorporated into electronic devices. 1 Hexa-peri-hexabenzocoronene (HBC) is a graphitic, all benzenoid PAH that has remarkable thermal and chemical stability. 2 Traditionally the synthesis of HBC has been hampered by harsh conditions and as such could only be isolated in trace quantities. 2, 3 However, developments by the Müllen group have made HBCs more readily accessible, through the intramolecular oxidative aromatic coupling of hexaphenylbenzenes (HPBs). 4 These methods now allow for the synthesis of HPBs and HBCs with a range of different substitution patterns and functionalities, 5 allowing these units to be investigated in a variety of applications. 6 Additionally, it has been shown that HBCs undergo facile self-assembly due to robust pÁ Á Áp interactions. 7 Hexa(alkyl)-HBCs, in particular, selfassemble into highly ordered, columnar mesophases that have high charge-carrier mobility and as such act as molecular semiconductors. 8 HPBs have also been shown to self-assemble 9 and exploited for the fabrication of OLEDs. 10 In addition to organic optoelectronic materials based on HBC and HPB, there have been a few recent reports on the use of HBC and HPB ligands for the development of hybrid metal-organic materials with new optical properties. [11] [12] [13] The photophysics of HBC-acetylide Pt(II) complexes and systems that incorporate nitrogen into the HBC framework have been examined by Draper and co-workers. 14 We have recently reported an HBC( t Bu) 5 -bpy (bpy = 2,2 0 -bipyridine) ligand and its corresponding Re(I) chlorotricarbonyl complex; this complex exhibits a long-lived charge transfer excited state.
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Likewise, HPB ligands have been used to develop photophysically active metal complexes. 15 Despite the upsurge in interest in the development of HBC ligand systems, there are few general methods that enable the generation of soluble functionalised HBC architectures. One potential solution to the solubility and reactivity problems is through the use of the copper(I) catalysed azide-alkyne cycloaddition (CuAAC) ''click'' reaction. 16 X-ray quality crystals of both complexes were obtained by either a layered diffusion of methanol into a solution (2a) or the slow evaporation of a CH 2 Cl 2 solution (2b). Both complexes show the expected connectivity of trans-N-donor complexes and a geometry about the palladium(II) centres typical of palladiumtriazole complexes. 19 The Pd-N(tzl) distances range from thus supporting the NMR evidence of stacking in solution. The chloro ligands of 2b are positioned within bay positions of the HBC units and are stabilised by C-HÁ Á ÁCl interactions (ESI †). As palladium complexes are used as catalysts in a wide range of reactions, 20 we investigated the catalytic potential of 2a and To further probe whether the incorporation of polyaromatic groups in ligands 1a and 1b has an effect on the catalytic activity, the reaction was repeated with the less activated 3,5-dimethoxybromobenzene substrate. Utilising the same reaction conditions (but a longer reaction time) complexes 2a and 2b, along with model 2c and 3, were all found to be active. Surprisingly, employing 2a and 2c resulted in a significantly lower yield of the biphenyl product (30-39%), while HBCcontaining 2b and 3 produced good yields of 69% and 76%, respectively. The reactions with 2b and 3 were also monitored via 1 H NMR spectroscopy and revealed a small difference in activity. It is noteworthy that for this system, conversion ceased after ca. 5 hours, indicative of catalyst decomposition for both species (ESI †). This outcome was supported by an increase in the intensity of free ligand signals in the 1 H NMR spectra. To test the limits of the triazole catalysts 2a-c, in comparison with 3, the haloarene substrate 4 0 -chloroacetophenone was reacted under similar conditions. Conversions dropped markedly for all catalysts with low yields of 4-acetylbiphenyl (0-14%). The HBC-based complex 2b was catalytically active while the HPB analogue 2a was inactive; remarkably, the Ph-bearing model 2c showed comparable activity to 2b, albeit low in both cases (13-14%). Subsequent monitoring by 1 H NMR spectroscopy indicated rapid catalyst decomposition (ca. 2 hours) for both 2b and 3 (ESI †), rendering the longer reaction times unnecessary. The activity of Werner complexes 2a-c (cf. phosphine complex 3) is intriguing because it is expected that N-donor ligands have poor donor properties. To investigate this, the donor strengths of all ligands were assessed using a 13 The data revealed the following: The phosphine ligand has a greater donor strength than all triazole-based ligands, and the triazole ligand with the more electron-rich HBC core (2b) has a greater donor strength than the phenyl-appended model analogue 2c. Thus, the catalytic activity cannot be explained by electronic arguments alone.
There are several postulates to explain the activity of 2b, each involving the influence of the HBC core; the interaction of the two HBC units within the complex transforms the triazoles into one pseudo-bidentate ligand and/or that the HBC cores help to stabilise catalytically-active palladium nanoparticles that form during the reaction. In the former, intramolecular p-stacking may confer greater stability, however, molecular modelling (ESI †) suggests that while the cis-arrangement required for reductive elimination is accessible, it is higher in energy than the trans-isomer observed crystallographically. More likely here, is that nanoparticles are playing a significant role in the catalysis. A repeat catalytic run under the conditions of entry 6 (Table 1) , but in the presence of a mercury drop, led to a fall in yield from 69% to 22%. It is generally thought that N-donor ligands do not effectively stabilise monoatomic Pd(0) resulting in Pd nanoparticle formation, 25 and polyaromatic groups can help slow aggregation of the particles to Pd black precipitates. 26 Further work will concentrate on determining the exact nature of the catalyticallyactive species and the strength of the HBC-HBC interaction in solution. 1,4-Disubstituted-1,2,3-triazoles functionalised with carbonrich hexaphenylbenzen and hexa-peri-hexabenzocoronene substituents have been synthesised, using the CuAAC methodology. Furthermore, the triazole group was found to be tolerant of the oxidative dehydrogenation conditions used for converting HPBs to HBCs. These HPB and HBC compounds have been used as ligands to generate trans-[PdCl 2 L 2 ] complexes which show p-interactions between each ligand in the solid state, and in solution for complex 2b. The triazole-palladium complexes are catalytically active in the Suzuki-Miyaura cross-coupling reaction, with the HBC-bearing 2b appearing to be the best across the substrates surveyed. Both catalysts have limited lifetimes (2-5 hours) as made evident through 1 H NMR studies. The versatile and functional group tolerant CuAAC ''click'' approach developed herein should enable the synthesis of a wide range of HBC and HPB 1,2,3-triazole ligands which could be exploited to generate new catalysts and hybrid metal-organic materials with tunable optical properties.
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